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Detailed Description Text - DETX (22) : 

A method .of fabricating a helical stent-graft 71 will be 
described with 

reference to FIG. 5E. A series of linked diamond- shaped 
elements 73 are first 

attached to a strip of liner material 75, typically being 
stitched with a 

sewing machine. The ribbon is then wound over a mandrel 77 
of the desired 

size, and adjacent edges of the ribbon are sewn to each 
other (or otherwise 

permanently joined) . Such a method may be substantially 
automated and 

continuous, and is thus particularly beneficial for 
producing a large number of 

prostheses. The helical stent-graft may optionally be cut 
to length, but will 

preferably include a crown stitched stent-ring 79 for 
sealing and ends against 

a surrounding lumen when deployed therein. 
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This invention ifc e medical devkt and t method of wing iL 
The device is a fallible stem ox sie^'.-pttt which m*y he 
percuUccousJy delivered with (or on) a catheter, typically *n 
eodovajcjlsr catheter, to t body czvity or bunea end then 
eipLcicd U any also be delivered or vu suijic*! (ca ether) 
Kclmiqw*. The expandable stem structure utilizes torsional 
mmbers which x'soibute heeding end folding load, in such 
• way thai the steel is not plisiieatty deformed. The dent's 
ttxifiguiation allows it to be folded or otherwise compressed 
to t very small diucesn prk>: to dsplov-msat wiihoLt chtag* 
ing the length of the stent. The g»Q ccmponecl coppe tiling 
whb the rem is tubular tod preferably is hkod-compitihle 
matcriil which may, if desired, be reinforced with fiber*. 
The steel is able to provide collapsible support for otherwise 
fri££ibl£ gisfl tniicrkl. 

The invention also iovoivos procedures for folding suseU 
ud for dcpbjiog stems cr $iem-gi»il»' which h»ve beeo 
folded, bound, or otherwise colkpaed te sigcinattUly 
«3iiltr dumctefj for iasemco inso a htm an cr utinil body, 
^Vben used with $u?ci<lMac alloys, ibe stent may be 
collapsed « a corAxaicnt xmpcratcre ciiscr above or, 
preferably, below the iruwihon teapenture of the ntloy, The 
deployment proctdurei may Lnvclye the uw of an onter 
sleeve to mafotah the sunt or stent -grin u a reduced 
diameter or may involve one or more external or internal 
-slip-hnea'* or "tether wires" to hold and then to release rhe 
device. 
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Partially encapsulated Meats are made using strips and binds 
of covering nalchtL la ere cobodantui ringed stents ire 
plwcd over id inner cPTTE tube (e g., supported oa i 
maxdrti) and are covered by a series of longitudinal snips. 
A series of spaced cput ePTFE ctrcuajfocmiil bsads cu 
thf c be placed cnxr the lop of (hz bogituifiriS strips snd 
ringed stents; aiienuthxry binds alone or strips alone may 
bo employed AO of the components of the structure are then 
Uciiatted to *e inner ePTFE tube to csptcrt the stent. By 
selecting :he size tod position of the ePTFE bends, il is 
Feasible lo km criiicai p«t? cf ibe «ent uaecaproUlcd w 
furilitile CexSsiiily and expansion. The foagitudics: strips 
can be wovzn about the steal and Uicr Utcinatsd fan 
posiiioo to provide an ejiti-oomjressioti functios es wl] ts 
overall structural stabiliiy. Although a single stem an be 
used, these tpproacbes kod themseives to use of a pluralny 
of ir d:\-idnsJ ring sl:n» 5 p seed jptrl ibng -he inner ePTFE 
tube. 
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Radially expandable tubular prosthesis 


Brief Summary Text - BSTX (10) : 

In one preferred embodiment, the prosthesis is made from a woven fabric 
having substantially drawn longitudinal yarns (warp yarns) which 'jxMlt. 
t?'xp.£r»?i : c;n or elongation of the prosthesis in the longitudinal direction, and 


radial yarns (fill yarns) which are at most partially drawn to allow for 
expansion of the prosthesis in the radial direction when the yield point of the 
radial yarns is exceeded. 
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Brief Summary Text - BSTX (10) : 

In one preferred embodiment, the prosthesis is made from 
a woven fabric 

having substantially drawn longitudinal yarns (warp yarns) 
which limit 

expansion or elongation of the prosthesis in the 
longitudinal direction, and 

radial yarns (fill yarns) which are at most partially drawn 
to allow for 

expansion of the prosthesis in the radial direction when 
the yield point of the 
radial yarns is exceeded. 
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US-PAT-NO: 5824037 
DOCUMENT- IDENTIFIER: US 5824037 A 

TITLE: Modular intraluminal prostheses construction and methods 

K^IC 

Brief Summary Text - BSTX (23) : 

In yet another aspect, the present invention provides a liner-limited 
stent-graft comprising a resilient radially expandable tubular, frame, and a 
tubular liner disposed over at least a portion of an inner or outer surface of 
the frame. The liner liiirsMi. ?:» t\v. r. -sMi.C: i .-.n of at least a portion of 

the frame when the stent-graft is 'in' a relaxed state. Advantageously, when the 
liner is disposed within the frame the tension from the frame provides a smooth 
prosthetic lumen defined at least in part by a taut liner surface. 
Furthermore, axial variations in the perimeter of the liner produce axial 
variations in the stent-graft lumen, even where the frame structure remains 
axially uniform in diameter. Such liner-limited stent-grafts are particularly 
well-suited for use with the selective shrinking or plastic expansion of a 
liner to produce axially tailored endoluminar prosthesis, as described 
hereinbelow. 

Detailed Description Text - DETX (27) : 

A third axially varying prosthesis 130 includes an inelastic inner flared 
graft 132 which restrains the total diameter of the prosthesis from within the 
stent through the stent/graft attachment threads. The graft includes a greater 
perimeter at both ends, allowing the stent rings located in the end portions to 
expand to a larger diameter. The shape of this prosthesis is particularly well 
suited for treatment of aneurysms and other weakened vessels, as the flared 
ends provide secure proximal and distal anchors beyond the aneurysm, while the 
liner ?'j-V r-'vi of a central portion of the prosthesis to avoid 

distressing the weakened vessel wall at the aneurysm itself. 


Detailed Description Text - DETX (28): 

Graft material is typically highly flexible so that the prosthesis is 
radially compressible to a narrow diameter configuration for insertion and 
positioning within a body lumen. However, the graft material is also generally 
inelastic to avoid any stretching of the liner material after deployment, as 
excess loose fabric may interfere with the flow through the prosthesis lumen. 
As seen in each of FIGS. 6A-C, the inelastic liner of the present invention 
preferably l}^^?. ^Pi=?jl?j..r. 5 ? °f at least a portion of the resilient 

frame. Specifically, at least one resilient stent ring 112 in each of axially 
varying prostheses 110, 120, and 130, does not reach a fully-expanded, relaxed 
state. Instead, the liner restrains the total exoanded diameter of the 
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the length of the aneurysm can be determined by reading the calibration marks 
30. 
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Detailed Description Text - DETX (18) : 

Referring to FIGS. 7-11, an exemplary method for 
vascular £r:^._iL;ysm in a blood vessel 54 will be described"." The method will be 
described"" with "reference to the catheter 10 employing the centering balloon 4 4 
as shown in FIG. 5. As shown in FIG. 7, the guidewire 40 is initially 
introduced into the vessel 54 so that it passes through the aneurysm 56. The 
catheter 10 is then advanced along the guidewire 40 while held within the third 
member 50 until a proximal end 58 of the aneurysm 56 is reached. Conventional 
fluoroscopy procedures are employed to visualize the radiopaque markers 18, 26 
and the aneurysm 56. The catheter 10 is adjusted until the radiopaque marker 
18 is aligned with a target location at the proximal end 58 of the aneurysm 56. 
Preferably, the target location will be at about 0.5 cm to 10 cm from the 
aneurysm 56. Such a distance provides sufficient space for placement of a 
proximal end of a graft. As shown in FIG. 8, the third elongate member 50 can 
optionally be radially expanded or have a malecot actuated to center the 
catheter 10 within the vessel 54. 

Detailed Description Text - DETX (24): 

A further advantage of the catheter 70 is that both the diameter and the 
orientation of the markers 78 in the lumen can be determined. For example, an 
ultrasonic imaging transducer can be inserted through lumen 74 where it can be 
rotated to determine the diameter of the markers 78 and the distance between 
each of the markers 78. Ultrasound can be used with either an elastic or an 
inelastic balloon 76. Use of ultrasound is advantageous in providing excellent 
data acquisition. The resulting dimensions can then be used to construct a 
dimensionally significant graphical representation, such as a three dimensional 
wireframe model, of the markers 78. Such a model would yield the length, 
diameter, and radius. or curvature of the body lumen and could be used in the 
selection of an appropriately sized prosthetic device, such as a stent graft 
for treating aneurysmal disease. 
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Methods and apparatus are therefore needed for accurately measuring the 
cross-section of a body lumen, and in particular the diameter, circumference, 
and cross-sectional area of a vascular lesion. In one particular aspect, it 
would be desirable to provide improved methods and apparatus for the 
measurement of blood vessels in the region adjacent aneurysms so that the 
proper size of intraluminal prostheses, such as grafts and st-enjtjs^j can be 
accurately determined. It would be further desirable if sucK" methods and 
apparatus were simple to use and could be used with existing fluoroscopy 
technology. Finally, it would be particularly desirable if such measurements 
could be taken without causing unnecessary stress to the diseased vessel. 

Brief Summary Text - BSTX (16) : 

The present invention provides methods and apparatus for determining a 
cro3s-sectional dimensions of body lumens, and particularly for determining the 
cross-sectional area, circumference and diameter of target regions within body 
lumens. Body lumens amenable to the methods and apparatus of the. present 
invention include blood vessels, the intestines, the urethra, and the like. 
Although suitable for the measurement of most body lumens, the present 
invention will find its greatest use in the measurement of vascular lesions, 
particularly vascular aneurysms, vascular stenoses, and the like. 
Advantageously, the cross-sectional dimensions of such lesions can be used to 
select the proper size of intraluminal prostheses, such as grafts and atvvitx, 
the proper balloon for balloon angioplasty procedures, and the proper therapy 
for that vascular lesion. 

Detailed Description Text - DETX (2) : 

The present invention provides methods and apparatus for determining 
cross-3ectional dimensions, such as the internal diameter," circumference, or 
cross-sectional area, of a body lumen. The methods and apparatus will 
preferably be used to f^fcasui*: the cross-section of" vascular lesions, and will 
find its greatest use in i:^.a^uijlna the diameter of vascular ip*tppjm& and 
stenoses. The methods and "apparatus can also find use in measuririfg"Tnternal 
dimensions of other defects or abnormalities. Diameter and peripheral lengths 
provided by the present invention will be particularly useful in sizing 
intraluminal prostheses, such as vascular grafts or nrer't.:^ that are 
endovascularly placed within the vessel to treat the aneurysm or other 
abnormality. Cross-sectional areas provided by the invention can also be used 
to select the proper diameter for a balloon angioplasty catheter or to size 
other therapeutic devices. 

Detailed Description Text - DETX (11) : 

As shown in FIG. 2, catheter 10 has been inserted within an abnormal lumen 
30 and aligned with a target region 32. The diameter of target region 32 
might, for example, be needed to determine the size of an intraluminal st^'ht to 
be inserted within lumen 30. Balloon 20 is shown inflated, thereby bloc icing' a 
normal blood flow F. Thus the pressure and flow acting on external sensor 24 
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Detailed Description Text - DETX (22) : 

A method of fabricating a helical stent-graft 71 will be described with 
reference to FIG. 5E. A series of linked diamond-shaped elements 73 are firs 
attached to a strip of liner material 75, typically being stitched with a 
sewing machine. The ribbon is then wound over a mandrel 77 of the desired 
size, and adjacent edges of the ribbon are sewn to each other (or otherwise 
permanently joined) . Such a method may be substantially automated and 
continuous, and is thus particularly beneficial for producing a large number 
prostheses. The helical B\tsr:&ji-a^ to length, but wil 

preferably include a crown stitched stent-ring 79 for sealing and ends agains 
a surrounding lumen when deployed therein. 


